Continuing formation of inositol phosphates during stimulation of pancreatic \g=b\-cellsby hormones and neurotransmitters requires the continued synthesis of the polyphosphoinositides phosphatidylinositol 4-phosphate (PIP) and phosphatidylinositol 4,5 bisphosphate (PIP2) from phosphatidylinositol (PI). In the present study we have investigated how this pathway and the activity of phosphoinositide-specific phospholipase C (PI-PLC) are regulated by carbamoylcholine (CCh), Ca2+, the phorbol ester 12-O\x=req-\ tetradecanoylphorbol 13-acetate (TPA), GTP\g=g\S and NaF in 44-h [3H]inositol-labelled, dispersed and digitonin-permeabilized mouse pancreatic islet cells.
Introduction
Activation of phosphoinositide-specific phospholipase C (PI-PLC), and the resultant increased hydrolysis of phosphatidylinositol (PI), phosphatidylinositol 4-phosphate (PIP) and phosphatidylinositol 4, 5 bisphosphate (PIP2) to diacylglycerol (DAG) and the inositol phos¬ phates inositol 1-monophosphate (IP), inositol 1,4-bisphosphate (IP2), and inositol 1,4,5-trisphosphate (IP3), occurs via a receptor-mediated process in pan¬ creatic islets and tumoral, insulin-secreting RINm5F cells upon activation by carbamoylcholine (CCh) (1, 2) , cholecystokinin (3), vasopressin (4) , oxytocin (5) , ATP (6) and bombesin (7) . In addition, pancreatic islets possess the unique feature that activation of PI-PLC can be evoked by an increased glucose metabolism without the involvement of any plasma membrane receptors (8) , perhaps triggered by the accompanying increase in Ca2+ influx (9) (10) (11) .
In the action of hormones, membrane receptors are thought to be coupled to PI-PLC via a GTP-binding protein (12) . PI-PLC can, however, be modulated in other ways. Thus, in pancreatic islet homogenates it is also stimulated by submicromolar concentrations of Ca2+ (11) . The pool of the substrate PIP2 is very small compared with the amounts of inositol phosphates produced, and virtually nothing is known about how the synthesis of PIP2 from PI (that is the pathway PI -PIP -PIP2) is regulated in pancreatic islets. The product, PIP2, inhibits PIP kinase in certain tissues (13) . When (15, 25) .
The mechanism of CCh activation of PI 4-kinase is unknown. In previous experiments with rat islets, CCh failed to stimulate polyphosphoinositide synthesis after 1 min of incubation (26) . Since (32) and may represent a feedback mechanism (35, 36) . In contrast to the findings with CCh, Ca2+ primarily caused hydrolysis of PIP2. In studies with intact rat islets a similar preferential Ca2+-activation of polyphospho¬ inositides rather than phosphatidylinositol was observed (37) . The Ca2"""-activation of inositol lipid breakdown has been observed in several different cellular systems (9, 11, 38) and our observations lend strong support to the hypothesis that the non-receptormediated glucose-stimulated IP3 production in islets is secondary to, and provoked by, glucose-stimulated Ca influx (2, 10, 11, 39).
In conclusion, the present investigation raises com¬ pelling arguments for the occurrence of the indepen¬ dent regulation of PI-PLC and PI 4-kinase activity and strongly suggests that the formation of PIP2 in pancreatic mouse islets is not solely regulated by a PIP2 feedback inhibition of PIP kinase, which is relieved by activation of PI-PLC (13) .
